O steoarthritis (OA) is the most common joint disorder worldwide and primarily affects the knees, hips and spine. 20 Approximately 50% of the Swiss population aged over 65 years and 80% aged over 75 years show radiological signs of OA, 11 which often leads to hip replacement. 8 Very few measures are specifically designed for patients with hip dysfunction. The Hip disability and Osteoarthritis Outcome Score (HOOS) 15 was designed to assess patients' perceptions about their hip. The HOOS is easy to complete and provides an option to examine changes in pain, other symptoms, activities of daily living, sport and recreation, as well as hip-related quality of life (QoL). To our knowledge, there is no specific hip questionnaire in German that measures not only symptoms and function but also hiprelated QoL.
The objectives of the present study were to translate the English HOOS into conceptually equivalent German and to determine its validity and reliability. The study protocol was approved by the Ethics Committee of Berne, Switzerland.
METHODS Translation Process
T he translation of the HOOS followed international guidelines. 2, 7, 10 The preliminary German version was tested by cognitively debriefing 8 German-speaking, Swiss individu-T T STUDY DESIGN: Clinical measurement.
T T OBJECTIVES:
To translate and cross-culturally adapt the Hip disability and Osteoarthritis Outcome Score (HOOS) from English into German, and to study its psychometric properties in patients after hip surgery.
T T BACKGROUND:
There is no specific hip questionnaire in German that not only measures symptoms and function but also contains items about hip-related quality of life.
T T METHODS:
The translation and cross-cultural adaptation involved forward translation, harmonization, cognitive debriefing, back translation, and comparison to the original HOOS following international guidelines. The German version was tested in 51 Swiss inpatients 8 weeks after different types of hip surgery, mainly total hip replacement. The mean age of the participants was 62.5 years, and the age range was from 27 to 87 years. Thirty (58.8%) of the participants were women. Internal consistency and test-retest reliability were estimated using Cronbach alpha and intraclass correlation coefficients for agreement. For construct validity, total scores of the German HOOS were correlated with those of the Western Ontario and McMaster Universities Osteoarthritis Index. The HOOS was also compared to the Medical Outcomes Study 36-Item Short-Form Health Survey.
T T RESULTS:
Cronbach alpha values for all German HOOS subscales were between .87 and .93. For test-retest reliability, the intraclass correlation coefficient for agreement was 0.85 for the total scores of the German HOOS. The Spearman rho for the Medical Outcomes Study 36-Item ShortForm Health Survey physical functioning subscale compared to the sum of all HOOS subscales was 0.71, and that for the Medical Outcomes Study 36-Item Short-Form Health Survey physical component summary was 0.97.
T T CONCLUSION:
The German HOOS has demonstrated adequate reliability and validity. Use of the German HOOS is recommended for assessment of patients after hip surgery, with the proviso that additional psychometric testing should be done in future research. 
Patient Recruitment and Data Collection
From August to December 2007, inpatients of a private hospital in Switzerland who met the following criteria and consented to participate were included in the study: hip problems (eg, after total hip replacement [THR]) or with OA of the hip (confirmed by radiography), and adults (20 years and older) able to understand and fill out the questionnaires. Exclusion criteria were dementia, a neurological diagnosis such as stroke, and total or partial hip replacement after a femoral neck fracture. In total, 52 of 58 contacted subjects provided written informed consent.
Eight weeks after hip surgery, all 52 individuals received the Medical Outcomes Study 36-Item Short-Form Health Survey (SF-36) and the German HOOS. Participants were asked to fill out both questionnaires and to return the completed questionnaires by mail. As soon as the questionnaires were received, another copy of the HOOS was sent to the participants. The whole process took up to 2 weeks.
Instrumentation
The HOOS The 40-item HOOS contains 5 subscales: pain (10 items), other symptoms (5 items), function in activities of daily living (17 items), function in sport and recreation (4 items), and hip-related QoL (4 items). 12 To answer each question, patients were asked to mark 1 of the 5 boxes scored from 0 to 4. By summing the total score of each subscale and dividing by the possible maximum score for the scale, the normalized score for each subscale of the HOOS was calculated and transformed by using a formula provided in the user's guide. 15 
The Western Ontario and McMaster
Universities Osteoarthritis Index The Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) is a patient-reported outcome measure for populations with hip and knee OA or arthroplasty. 3, 17 As the HOOS contains all the WOMAC questions in an unchanged form, WOMAC scores can be calculated from the HOOS. 13 The WOMAC was used to evaluate concurrent construct validity. The SF-36 The SF-36, a self-administered generic health status questionnaire, was applied to test for convergent construct validity. 13 It includes 8 multi-item scales measuring physical functioning (PF), among other things. Physical component summary (PCS) scores can be derived from the items. 6, 9, 19 
Statistical Analysis
All statistical analyses were performed using SPSS Version 12.0.1 for Windows (IBM Corporation, Armonk, NY), with a level of significance of 5%. Descriptive Data Descriptive statistics, means and ranges or counts and percent, were used to display the patients' demographic and clinical characteristics. Reliability Internal consistency reliability was estimated by calculating corrected item-to-total correlations and Cronbach alpha for each subscale using data from the first mailed HOOS.
Before conducting the test-retest reliability analysis, a 2-dimensional scatterplot was drawn to look at the general trend of the data. After assuming linearity, the total scores of the 2 mailed German HOOS were analyzed using intraclass correlation coefficients for agreement. Another way to show agreement is the method described by Bland and Altman, 5 by which the limits of agreement equal the mean difference in scores of repeated measurements 1.96 SD of these differences. Validity Concurrent construct validity was examined using WOMAC scores from the HOOS. The sum of items P4, P5, P6, P7, and P8 was taken for the WOMAC pain subscale; items S4 and S5 were added for WOMAC's stiffness subscale; and the sum of items A1 to A17 was calculated for the WOMAC's function subscale. 4 To get original WOMAC scores, the scores for each HOOS subscale were added and the sum was correlated to the total WOMAC scores. Prior to testing concurrent construct validity, a scatterplot was drawn to examine linearity and covariance of the data. Spearman correlation coefficients were used to assess covariance between the HOOS and the WOMAC. Before examining convergent construct validity, SF-36 scores for the PF subscale and the PCS were calculated using a database sheet in Excel 2003 (Microsoft Corporation, Redmond, WA). In addition, HOOS scores were transformed with a formula provided in the HOOS user's guide. 15 Then, a scatterplot was drawn, and the correlations between the HOOS and the PCS and the HOOS and the PF subscale of the SF-36 were calculated using Spearman correlation coefficients. Floor and Ceiling Effects A floor effect was defined as being present when a patient scored at the bottom of the HOOS scale (0 points out of 100), meaning that he or she had no problem with the hip anymore. The opposite was the ceiling effect, which occurred when an individual achieved the maximum score (100 points), indicating extreme problems. Unfortunately, 1 subject had to go to the hospital a second time because of declining health. Her scores on the questionnaires were included in the analysis where possible.
RESULTS

Subjects
Translation Process
In the harmonization meeting, the most discussed items were S1, P2, P3, P4, P10, A6, SP1, and SP4.
Reliability
To estimate internal consistency, the first mailed and returned German HOOS was used, and the Cronbach alpha was calculated for each subscale. To estimate test-retest reliability, the data from 39 of 51 patients who completed a second German HOOS were analyzed. Correlations between the sums of all subscales from the first and second mailed HOOS were calculated using a 2-way random-effects model. 18 
TABLE 2
shows the values for the intraclass correlation coefficients for agreement overall and for the subscales of the German version of the HOOS.
The Bland-Altman plot (FIGURE) showed a mean  SD difference of 6.95  28.76, with a 95% confidence interval of 35.71, -21.81 as the limits of agreement between the HOOS scores obtained at the 2 points in time.
Validity
To examine convergent construct validity, the first distributed HOOS in German and the SF-36 were analyzed. The score of the SF-36 PF subscale was correlated to the sum of all HOOS subscales, and a value of 0.71 was obtained. TABLE 3 shows Spearman correlation coefficients for the SF-36 PF and PCS subscale scores versus each HOOS subscale and the summary score.
For concurrent construct validity, the total of all HOOS subscales was correlated to the total WOMAC scores. The value for Spearman rho was 0.92 (TABLE 3) . No floor or ceiling effects were found.
DISCUSSION
T he objective of this study was to translate the original English HOOS into conceptually equivalent German, following international guidelines. Furthermore, its validity and reliability were evaluated in people with hip problems after surgery.
Psychometric Performance of the Translated Measure
Reliability estimates from this study suggest that the German HOOS is internally consistent and stable over time. All subscales met published criteria for internal reliability.
14 Test-retest reliability and internal consistency were very good for both the total score and the subscores. The quite large mean difference could be a retest bias due to (1) the selected patients being in an early stage of the rehabilitation process and therefore not in a stable health status; and/or (2) the patients having expected themselves to have a better health status when completing the questionnaires for the second time, which could be part of the bias related to the measurement of change. 16 The German version showed similar values of Cronbach alpha for all subscales except for the hip-related QoL subscale, which was higher in the present study compared to that of the original HOOS. 12 A low Cronbach alpha indicates a low correlation between the items in the subscale, which makes sum- 
HOOS Subscale German Original
Other symptoms (5 items ming the items unjustified. 18 Conversely, Cronbach alpha values greater than .90, which was the case for 1 subscale, are interpreted to mean that some items are redundant, which may limit the content validity. 16, 18 The German HOOS demonstrated strong convergent construct validity. Compared to the findings of Nilsdotter et al, 13 the present study's values for the PF subscale of the SF-36 versus the HOOS subscales, except for the correlation coefficient of the sport and recreation subscale, were similar.
HOOS Subscale
Concurrent construct validity was studied by calculating WOMAC scores from the HOOS questionnaire. The WOMAC, as part of the HOOS, is not an independent comparator and therefore led to high correlation values. Furthermore, the SF-36 as a generic health status measure is probably not the best instrument to be compared with a disease-specific questionnaire.
Another limitation could be that the WOMAC was translated again, instead of using the validated German version by Stucki et al. 17 The lack of any floor or ceiling effects indicates that the original HOOS contains items capturing patients at both the lower and upper ends of the scale, and that the study sample was balanced regarding the severity of symptoms and/ or impairments.
Study Strengths
The strengths of the present study include the standardized methods used for all procedures.
2 Assessment of this process by examining reliability and validity does not depend on specific diagnoses of hip problems (and by that it does not depend on a specific patient selection), because all comparisons are made within the same patient(s).
1
Limitations
The rate of missing answers was generally low. Nonetheless, some patients reported difficulties answering items S1, A9, A13, A16, and P10. The most problematic part of the questionnaire was the function in sport and recreation subscale. This subscale did not seem to be particularly applicable for seniors in the present study.
Limitations regarding the generalizability of the study results include the study having been conducted only in the German-speaking part of Switzerland and not in other European Germanspeaking countries. But, as language differences relate only to the spoken dia- 
